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SPECIFICATION 



AGENTS FOR TREATING MIGRAINE 



Technical Field 

The present Invention relates to agents for treating 
migraine comprising, as an active Ingredient . a xanthine 
aerivatlve or a pharmaoeutlcally acceptable salt thereof. 

. Background Art 

Migraine is a paroxysm Of headache lasting 4 to 72 hours. 

Which is accompanied by nausea, vomiting, extreme sensitivity 
to light and sound, and the like IMercK Manual. 17th Edition, 
section 168= Therapeutic Guideline of Japanese Society of 
Neurology (Societas Neurologica aaponica) ; International 
Classification of Headache Dlsorders-Il: ICHD-II, 20041. Xs 
one of pathophysiology of migraine and the underlying 
mechanisms, vasodilation of extra- and/or intra-oranlal blood 
vessels including superficial temporal artery has been 
proposed [Arch. Neurol. Psychlatr.. vol.39, p.737-763 (1938), 
cephalalgia, vol.1., p.143-147 (1981); Maiica (Internal 
Medicine), vol.81, p. 601-609 (1998); «alKa. vol.81, p.639 
(1998)1. It has also been known that the hydrophlllc agonists 
Of serotonin receptor ( 5-hydroxytryptamlne 1) such as 

ergot alkaloid and sumatriptan, which poorly cross the blood 



brain barrier, are effective for the treatment of migraine 
since they can contract the dilate* cranial blood vessels via 
the serotonin receptor 5-HT. of cerebrovascular smooth muscle 

[^.nn. N.V. Acad. scl.. vol. 600. p.587-600 (1990), Neurology. 

vol.43, p. S43-S47 (1993)]. 

Thus . It has been assumed that migraine could be treated 

by suppressing vasodilation of the extra- and/or Intra-cranlal 

blood vessels . , 

on the other hand. It has also been reported that the 
adenosine concentrations In the plasma of patients suffering 
from migraine are Increased at an average of 68* at one hour 
after the migraine attacK compared with those In crisis-free 
periods, that activation A. receptors by adenosine reduces a 
aose-dependent serotonin uptalce by platelets and consequently 
the vasodilation Is Induced by rapid release of serotonlne ICan. 
a. Neurol. SCI., vol.2, p.55-58 (1998) ,, and that Intravenous 
injection of the adenosine potentiator to patients suffering 
from migraine Induces the migraine attack [Med. 3. Aust.. 
vol.162, p. 389-390 (1995)1. In addition. It has been « 
that adenosine has a potent vasodilating action and that an 
adenosine A« receptor and an adenosine A„ receptor are Involved 
m the vasodilation during the migraine attacK and In the 
vasodilation Induced by adenosine [Am. J. Physiol. Heart Clrc. 
Physiol., vol.280, p. 2329-2335 (2001) 1. In view of these 
facts. It has been considered that migraine could be treated 



by suppression of vasodilation induced by adenosine. 

It has also been known that caffeine has an adenosine 
antagonistic action with low specificity and acts to relieve 
migraine headache, though caffeine induces drug dependence as 
a side effect and causes a caf f eine- withdrawal headache [ref . : 
Pain. 199i; vol.44, p. 151-155; and Drugs. 1998, vol.49, 
p. 37-50]. 

Pyrazole derivatives with adenosine antagonisitic 
activity (WO97/01551), adenosine A. receptor agonists such as 
GR79236 (ref: Cephalalgia, 2002. vol.22, p. 260-264), and the 
like are known to have a therapeutic effect for migraine. 

on the other hand, many of xanthine derivatives including 
the compounds represented by the formula (I) as mentioned below 
have been known to have, for example, adenosine A, receptor- 
antagonistic action, anti- Parkinsonian action, central nerve 
exciting action, suppressive action on neurodegeneration. 
antidepressive action, anti-asthma action, suppressive action 
for bone resorption, hypoglycemic action, suppressive action 
for thrombocytosis, and the like [Japanese Published Examined 
Patent Application No. 26516/1972, Japanese Published 
unexamined Patent Application No. 211856/1994, Japanese 
Published unexamined Patent Application No. 239862/1994, 
Japanese Published Unexamined Patent Application No. 
16559/1994. WO92/06976, WO94/01114, W095/23165, W099/12546, 
W099/35147; J. Med. Chem. , vol . 34 , p. 1431 (1991); J- Med. Chem. 



vol.36, p. 1333 (1993)1. 

'''''''''"^'Zf^^^^ - " p.o,l.e a..n.s 

ex^ple. a xantnlne 

The present invention relates 

,ent .or treating migraine co.prlsln„ as an 
" \ .-me .erlvatlve represented 

active ingredient. 



formula (D '• 



different, and represent 
. „ and are tne same or dxf f ere 

' , er alKyl lower al.envl or lo«er alKynyl: 

a nydrogen ato™. lover alKyl. ^^^^^^^ 

.epresents ^ 7;';_. ....tltuted 

...esents s..stltnted or .nsu.st.tnt^ a^ ^^^^^ 
V. ^ntuted heterocyclic group; and 
"■^^"To o > or a. ronp represented.. or^ulaUl. 
integer of 0 to » i 



-.nfterent. and represent a 
■n and are the same or different, 
(wherein Y ana 



hydrogen ato.. halogen or lower alKyl; an. z represents 
substituted or unsubstltuted aryl or . substituted or 
unsubstituted heterocyclic group ) ; 

and are the same or different, and represent an 

oxygen atom or a sulfur atom] 

or a pharmaceutically acceptable salt thereof . 

(2) The agent for treating migraine according to the 
above (1), wherein and X^ are both an oxygen atoms. 

(3) The agent for treating migraine according to the 
above (1) or (2) . wherein is a group represented by formula 



(IDT 

/ 

(") 



(Wherein and Z each have the same meanings as defined 



above ) 



(4) The agent for treating migraine according to the 
above (3). wherein and Y= are both hydrogen atoms. 

(5) The agent for treating migraine according to the 
above (3, or (4). wherein Z is substituted or unsubstituted 
aryl or a group represented by formula (III): 




(111) 

(wbereln r' represents a hydrogen atom, hydroxy, lower al..yl. 



lover alkoxy. halogen, nltro or a^lno, and m represents an 

integer of 1 to 3 ) • 

(6) A methoa for treating migraine whloh comprises 
administering an effective ^ount of a xanthine derivative 
represented Uy formula (I): 



(I) 



(Wherein r\ R^ R\ ^' ■ and each have the same meanings 
as defined above) 

or a pharmaoeutlcally acceptable salt thereof. 

(7) use of a xanthine derivative represented by for^ila 



(I)> 



(I) 



(wherein R\ R^ R^ R' • and X^ each have the same meanings 
as defined above) 

or a pharmacentically acceptable salt thereof for the 
manufacture of an agent for treating migraine. 

in the definition of each group in formula (I) = 
Examples of the lower alkyl and the lower alkyl moiety 
Of the lower allcoxy include straight -chain or branched alkyl 



having 1 to 6 carbons, such as methyl . ethyl, propyl. Isopropyl. 
butyl, isobutyl. sec-butyl, tert-butyl. pentyl. neopentyl and 
hexyl. 

Examples of the lower alkenyl include straight-Chain or 
branched alkenyl having 2 to 6 carbons, such as vinyl, allyl. 
methacryl. crotyl. 3-butenyl. 2-pentenyl. 4-pentehyl. 
2-hexenyl and 5-hexenyl. 

Examples of the lower alkynyl Include straight-chain or 
branched alkynyl having 2 to 6 carbons, such as ethynyl. 
propargyl. 2-butynyl. 3-butynyl. 2-pentynyl. 4-pentynyl. 
2-hexynyl. 5-hexynyl and 4-methyl-2-pentynyl. 

Examples of the cycloallcyl Include cycloalkyl having 3 
to 8 carbons, such as cyclopropyl . cyclobutyl . cyclopentyl. 

cyclohexyl. cycloheptyl and oyclooctyl. 

The halogen means an atom of fluorine. Chlorine, bromine 

and iodine. 

Examples of the aryl Include those having 6 to 14 carbons . 
such as phenyl, naphthyl and anthryl. 

Examples of the heterocyclic group include 5- or 
6-membered monocyclic heterocyclic groups containing at least 

one atom selected from a nitrogen atom, an oxygen atom and a 
sulfur atom; bioyclic or tricyclic condenced-rlng 
heterocyclic groups containing at least one atom selected from 
a nitrogen atom, an oxygen atom and a sulfur atom in which 3- 
to 8-membered rings are condensed and the like. Specific 



exan.ples thereof Include furyl. thdenyl. pyrrolyl. pyranyl. 
thlopyranyl. pyridyl. pyrl-nldlnyl . triazlnyl . purlnyl. 
pyr«inyl. pyrldazinyl. benzimidazoXyl. 2-o=cobenzoi,nldazolyl. 
benzotrlazolyl. ben.ofuryl. ben.othienyl . benzoxazolyl . 
benzotbiazolyl. 1 . 3-benzoaioxolyX . 1 . 4-benzodloKanyl. 
3.4-dihydro-2H-1.5-benzodloxeplnyl. Indazolyl, indolyl. 
isoindolyl. quinolyl. isoquinolyl. Phtbalazlnyl. 

naphtbyridinyl. qulnoxallnyl . pyrazolyl. quinazollnyl. 
cmnolinyl. trlazolyl. tetrazolyl. imidazolyl. oxazolyl. 
isoxazolyl. thiazolyl. Isothlazolyl. dlhydrolsoquinolyl . 
tetrahydroqulnolyl. dlhydrobenzopyranyl and the like. 

Examples of the substltuents li the substituted aryl and 
the substituted heterooyollo group may be the same or different 
m number of 1 to 3 . Specific examples thereof include lower 
alkyl. lower alkenyl, lower alkynyl. hydroxy, substituted or 
unsubstituted lower alkoxy. halogen, nitro. amino, lower 
alkylamlno. di-lo«er alkylamlno. trif luoromethyl . 
trifluoromethoxy. aralkyl. aralkyloxy. aryl. aryloxy. lower 
alkanoyl. lower alkanoyloxy. aroyl. aroy loxy . ary lalkanoyloxy . 
carboxy. lower alkoxycarbonyl. lower alkylcarbamoyl . di-lower 
alkylcarbamoyl. sulfo. lower alKoxysulf onyl . lower 
alkylsulfamoyl. di-lower alkylsulf amoyl and the like. 

The lower alkyl moiety of the above-described lower alkyl. 
lower alkoxy. lower alkylamlno . dl-lower alkylamlno. lower 
alkanoyl. lower alkanoyloxy. lower alkoxycarbonyl. lower 



8 



alkyloarba^oyl. dl-lower alkylcarbamoyl , lower 

alkoKys»lfonyl. lower alkylsulf amoyl and dl-lower 
alkylsul£an,oyl has the same meaning as the above-described 
lower alkyl. The halogen, the lower alkenyl and the lower 
alkynyl have the same meanings as described above . respectively . 
TWO lower alkyl moieties of the di-lower alkylamino. the 
di-lower alkyloarbamoyl and the di-lower alkylsulfamoyl may 
be the same or different. The aryl moiety of the aryl and the ' 
aryloKy is the same as the above-described aryl. and examples 
Of the aralkyl moiety of the aralkyl and the aralkyloxy Include 
benzyl, phenethyl and the like. Examples of the aroyl moiety 
in the aroyl and the aroyloxy Include benzoyl, naphthoyl and 
the like. Examples of the arylalkyl moiety of the 
arylalkanoyloxy are benzyl, phenethyl and the like. Examples 
of the substituent(s) in the substituted lower alkoxy include 
hydroxy, lower alkoxy. halogen, amino, azido. carboxy. lower 
alkoxycarbonyl and the like. Herein, the lower alkyl moiety 
of the lower alkoxy and the lower alkoxycarbonyl has the same 
meaning as the above-described lower alkyl. and the halogen 
has the same meaning as described above. 

Hereinafter . a compound represented by formula ( I) will 
be referred to as Compound ( I) . 

Examples of the pharmaceutically acceptable salt of 
compound (I) are pharmaceutically acceptable acid addition 
salt, metal salt, ammonium salt, organic amine addition salt. 



amino aoia adaltion salt and the like. 

Examples of the pharmaoeutlcally acceptable acid 
addition salts of Compound (I) include an inorganic acid salt 
such as hydrochloride, sulfate and phosphate, and an organic 
acldsalt suchas acetate, maleate. fumarate. tartrate, citrate 
and methanesulfonate. Examples of the pharmaceutically 
acceptable metal salts include an alkali metal salt such as 
sodium salt and potassium salt, alkaline earth metal salt such 
as magnesium salt and calcium salt, aluminum salt, zinc salt 
and the like. Examples of the pharmaceutically acceptable 
ammonium salts include ammonium, tetramethylammonlum and the 
like. Examples of the pharmaceutically acceptable organic 
amine addition salt Include an addition salt of morpholine, 
- piperldlne and the like. Examples of the pharmaceutically 
acceptable amino acid addition salts Include an addition .alt 
of lysine, glycine, phenylalanine and the like. 

compound ( I ) is able to be produced by a process disclosed 
i„ Japanese Published Examined Patent Application No. 
26.516/1972, Journal of Medicinal Chemistry (J. Med. Chem.). 
vol. 34.-P. 1431 (1991) , Journal of Medicinal Chemlstry( J. Med. 
' Chem.). vol. 36. p. 1333 (1993), WO 92/06976, Japanese 
■ Published unexamined Patent Application No. 211.856/1994, 
aapanese Published Unexamined Patent Application No. 
239.862/1994, WO 95/23165, Japanese Published Unexamined 
Patent Application No. 16559/1994, WO 94/01114, WO 99/12546, 



„0 99/35147 and the Xlke . or by a process similar thereto . The 
desired compound in each production process can be isolated 
and purified by a purifying method which has been commonly used 
m synthetic organic chemistry such as filtration, extraction, 
washing, drying, concentration, recrystallization and various 
chromatographies. 

When It is desired to obtain a salt of Compound (I) . in 
the case where Compound < I ) Is produced in the form of the salt . 
it can be purified as it is. but where it is produced in its 
free form, it can be converted into a salt, after being 
dissolved or suspended in an appropriate solvent followed by 
adding an appropriate acid or base. 

Furthermore. Compound (1) and pharmaceutlcally 
acceptable salts thereof may exist in the form of adducts with 
water or various solvents, and these adducts are also used as 
the agents for treating migraine of the present invention. 

For some of Compounds (I), there may exist optical 
isomers and the like, but all possible Isomers including them 
and mixtures thereof may be used as the agents for treating 
migraine of the present invention. 

specific examples of Compound (I) are shown In Table 1. 



Table 1 



Compound No. 



pCH, 




OCH3 



OCH3 



^ /CH3 



CH3(CH2)2 




n .CH3 



The effect of the present Invention will be explained 
by the following Test Examples. 

.... Kxamole 1: c ontractile Ef f e ct^^ B..ilar Arteries 

Dogs were anesthetized by Intravenous Injection of 
sodium pentobarbital, after which they were euthanl.ed by 
exsangumatlon and subjected to craniotomy. 

The basilar (cerebral) arteries were removed and cut Into 
rings segments of about 2 mm In width. Each ring segment was 
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flxea with a sill, thread to a needle out Into about 2 :nm In 
length. The needle was attaohed to a holder provided In an 
Easy-Magnus Systen, (Model no. UC-2: IWASHIVA KISHIMOTO MEDICAL 
INSTRUMENTS), the ring segments Were i™.ersed in a nutritive 
solution and allowed to stahill.e at a resting tension of 0 . 2 
g (1.96 nm) for more than 60 minutes. Into the organ bath (2 
.i.) of the Easy-Magnus System, the cerebrovascular smooth 
muscle was relaxed by application of 2 ^ of 10 mmol/I. adenosine 
aqueous solution. After that, the test compound was added 
cumulatively; 1 ,L of 0.2 -mnol/L dimethylsulf oxide solution. 

of 0.4 mmol/L dimethylsulf oxide solution, and 0.7 Ml. of 
2 n»ol/L dimethylsulf oxide solution in order (Test 
compound-added group). Separately. In the same manner as in 
the Test compound-added group, dimethylsulf oxide alone was 
cumulatively added in place of the test compound (Vehicle 
group) . The contraction of the cerebrovascular smooth muscle 
was recorded on a recorder (Yokogawa) from an isometric force 
transducer (Nlhon Kohden) conneOted to the holder, to which 
the ring was fixed, through a strain-pressure amplifier (Nlhon 
Kohden) . 

The contractile effects were shown in Fig. 1 as a 
suppressive rate (%) of the test compound to the 
adenosine-lnduced relaxation of the cerebrovascular smooth 
muscle- 

-From the above results, the followings became clear. 
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The relaxation was recognized with addition of adenosine 
m the isolated cerebrovascular smooth muscle, and the 
adenosme-lnduced relaxation of the cerehrovascular smooth 
muscle was dose-dependently and significantly suppressed by 
addition Of compound 2. In comparison with the Vehicle group. 

rrom the above results of Test Example 1. It was found 
that compound ( I) or a phar^aceutlcally acceptable salt thereof 
suppress the dilation of the cerebral vessel and contracting 
the cerebral vessel. In other words. It was suggested that 
compounds (X) or a pharmaceutlcally acceptable salt thereof 
is useful as a therapeutic agent for migraine. 

compound (I) or a pharmaceutlcally acceptable salt 
thereof may be used either as it Is or In various pharmaceutical 
dosage forms. The pharmaceutical composition of the present 
invention may be manufactured by a uniform mixing of Compound 
(I, or a pharmaceutlcally acceptable salt thereof as an active 
ingredient In an effective dose with a pharmaceutlcally 
acceptable carrier. It is preferred that such a 
Pharmaceutical composition is in a unit dosage form suitable 
*or the administration such as rectal administration or oral 
or parenteral administration (Including subcutaneous. 
Intravenous and intramuscular). 

in preparing a composition in an orally administering 
form, any useful pharmaceutlcally acceptable carrier may be 
used, in the case of oral liquid preparation such as suspension 
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ax.a syrup, it may be manufactured using water, saccharide such 
as sucrose, sorbitol and fructose, glycol such as polyethylene 
glycol and propylene glycol, oil such as sesame oil. olive oil 
and soybean oil. antiseptic agent such as p-hydroKyben.oate . 
flavor such as strawberry flavor and peppermint, etc. In the 
case of diluted powder, pill, capsule and tablet, it may be 
prepared using excipient such as lactose, glucose, sucrose and 
mannitol. disintegrating agent such as starch and sodium 
alginate, lubricant such as magnesium stearate and talc, binder 
such as polyvinyl alcohol, hydroxypropyl cellulose and gelatin, 
surfactant such as fatty acid ester, plasticizer such as 
glyceline. and the liXe. Tablets and capsules are the most 
useful unit agents being administered per os because their 
administration is easy. In the manufacture of tablets and 
capsules, a solid pharmaceutical carrier is used. 

injection preparation can be prepared using a carrier 
comprising distilled. water, salt solution, glucose solution 
or a mixture of brine and glucose solution, or the like. In 
that case, it is prepared as solution, suspension or dispersion 
using an appropriate adjuvant according to the conventional 
method. 

compound (I) or a pharmaceutically acceptable salt 
thereof can be administered orally in the above-described 
pharmaceutical dosage form or parenterally as injections. 
Although effective dose and administering frequency thereof 



vary aepending upon a*inistratlon for™, age and body weight 
Of a patient. sy™pto,n. etc.. it Is appropriate to administer 
X to 100 mg/60 kg/day or. preferably. 1 to 20 mg/60 Xg/day once 
daily or several times a day. 
Brief Desc ri ption of Drawings 

Fig. 1 shows a suppressive effect of Compound 2 on the 
adenosine-induced relaxation of the cerebrovascular smooth 
muscle. The ordinate indicates the suppressive rate (%) of 
the adenosme-lnduced relaxation of the cerebrovascular 
smooth muscle, and the abscissa indicates the logarithm 
(loglmol/Ll ) Of concentration of Compound 2 added. Each plot 
on the graph means the followings. 

-0-! Vehicle group 

Compound 2 -added group 
indicating the significant difference of P<0.01 (Student's 



t-test) 



indicating the significant difference of P<0.001 

(Student's t-test) 

n...^. Mode for rarrvinq Out the Invention 

Embodiments of the present invention are illustrated in 
detail below referring to examples. 
Example 1: Tablets 

Tablets comprising the following composition are 

prepared by a conventional method. 

compound 1 (40 g) . 286.8 g of lactose and 60 g of potato 



starch are mixed and 120 g of a 10* a,ueous solution of 
hyaroxypropyl cellulose Is added thereto. The mixture is 
kneaded by a conventional method, granulated.: dried and 
subjected to particle size selection to give granules for 
tablets. Magnesiumstearate(1.2g)isaddedtheretoandn.ixed 
therewith and subjected to tabletting using a tabletting 
machine (RT-15 manuf actured by Ki..usuisha) having punches with 
8 mm diameter to give tablets (each tablet containing 20 mg 
Of the active ingredient). 
■ Prescription 

20 mg 

Compouna 1 

143.4 mg 

Lactose 

, 30 mg 

Potato starch 

Hydroxypropyl cellulose 6 mg 

0.6 mg 

Maqnesiiam stearate ■ 

200 mg 

Example 2: Capsule preparations 

capsule preparations comprising the following 
composition are prepared by a conventional method. 

compound 2 ( 200 g) , 995 g of Avicel and 5 g of magnesium 
stearate are mixed by a conventional method. The mixture is 
filled in hard capsules No. 4 (capacity of one capsule is 120 
.g) using a capsule filling machine (type LZ-64. manufactured 
.y zanasi) to prepare capsule preparations (each capsule 
containing 20 mg of the active ingredient) . 



Prescription 

^- 20 mg 

Compound 2 

99.5 mg 

Avicel 

0.5 mg - 

Magnesium stearate : ^ 

120 mg 

Example 3: Injection preparations 

injection preparations comprising the following 
composition are prepared by a conventional method. 

compound 3 (1 g) is dissolved in 100 g of pure soybean 
Oil and 12 g of pure yolX lecithin and 25 g of glycerol for 
injection are added thereto . The mixture Is made 1 . 000 mL using 
distilled water for injection by a conventional method followed 
by Kneading and emulsifying. The resulting dispersion is 
subjected to an aseptic filtration using a membrane filter of 
a disposable type of 0 . 2 Mm and each 2 mL thereof Is aseptically 
filled in a glass vial to prepare injection preparations (each 
vial containing 2 mg of the active Ingredient).. 
Prescription 

^ -3 2 mg 

Compound 3 

, ^ . , 200 mg 

Pure soybean oiJ- 

Pure yolk lecithin 24 mg 
Glycerol for injection ^0 mg 
Distilled water f or injection 



1.72 mL 



2.00 mL 



Industrial Appli cability 



The p«sent Invention provides agents for treating 
migraine con,prlslng. as an active Ingredient . for example, a 
xanthine derivative or a pharn>aoeutlcally ' acoeptahle salt 

thereof . 
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